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Abstract of JP7157508 

PURPOSETo obtain an ethylene/alpha-olefin 
copolymer having high molecular weight by 
specifying the polymerization catalyst and the 
polymerization temperature. 

CONSTITUTION:This copolymer having a 113 

weight-average molecular weight of >=40,000 H Cp R 

is produced by copolymerizing ethylene and a \ / \ / 

>=3C alpha-olefin at a polymerization CM ' 

temperature of >=120 deg.C in the presence of « ^ \ ^ V , 

an olefin polymerization catalyst composed of R Cp R 

(A) a metallocene compound of formula I 
(Cp<1> and Cp<2> are independently 
cyclopentadienyl, indenyl, fluorenyl, etc.; R<1> 
and R<2> are independently an alkyl, an 
alkoxy, etc.; M is Ti or Zr; R<3> and R<4> are 
independently H, a halogen, an alkoxy, etc.), 

(B) an ionized ionic compound (e.g. NaBF4) 
and (C) an organic aluminum compound of 
formula II (R<5>, R<5>' and R<5>" are 

independently H, a halogen, an alkyl, etc., and 5 
at least one of the groups is an alkyl). The R 

component B makes the component A to ' 5' n 

cationic and is non- reactive with the formed A i — R 

cationic metallocene compound. ' e # 

R* 
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Gfa b) >f*>ft-f*>ttflS^«Rtfc) *F«7;i^ 

[0 0 17] ffllri*b) ^>W*>ttftfi« 

Oitta) ^^Dt>fte»K»lT0. 1 ~ 1 0 Offir 

[0 0 18] JEfc, c) *«7^5=«>Aftft«J©tta 
»KH«an&^««, a) *9a*>ik&mz*tLTl 

-l oooott^safflwen*. 

[0 0 19] *«Wfc*ViTfflVi6n*«*R3K±0 
a-*V7J>tL>X\t?U\iVy, 4- 
^^JP-l-^>r>> l-A+-feX l-*^r>X 

50 [0 0 2 0] MGJj&tLT\Z, H£jg«ffi'& 
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(6) 

9 

[0021] mmm^mtint, mG&mmrak 

i£3tiaHi05, 1 2 0~3 0 0C#W£U>. *&. 

2 0 0kg/cm 2 #*f*U>. 

coo2 2] aattEEtstbTtt, a^*ftttKT©«fc 
■5ic*tfe.ns. a-&®«tti 2 o < c«±Tfen«!)#ic 

EB£3ttfcV>#, 1 2 0~3 0 O'CfltJfSbK *fc, 

a^RroK*tc"3ViTt)»(dB)SsnftV4*», 3oo~ 10 

3 5 0 0 kg/cmWSUV 

[0 0 2 3] SUOaSfciD, IS^ft^fi (M 
w) W4 0 0 0 O0UTa*K*HP*©x^l/>/a- 

[0 0 24] 

■r*«t. *«wtt£n6©*0MfciR«3nat>©T;« 
[o o 2 5] &s, asm EL&mJmmm* * 

[0026] sfc, mmm-vmnitx^u>/a-t 

■7h?77Y- (GPC) (WATERS ttSJ 150 
CH) SfflK *7AtLTTSK-GEL GMHH 
R-H (S) (XV- (ft) S) . JSKattLTo-i? 

j'dp^^sih, *jaa*i4o , c. ira«jas7 

mg-U->^JP/l 0ml, o-*7?Dn^>-tf>©&# .30 
TTifflfcbifc. 

[0027] s&. m^mtx^vy/a-^rvv^y 

*«^#©»ttfctt. FT— I R <H##ttttSt 5M 

a) **fflbTWgb&. 
[0028] mmmi 

KK£bTKKnKSftfc*S (IPVM>H62 0 
(£ti#5ffllfl:3M±8l) ) 6 0 0mlSl 1 EJfcffifcJq 
A. cnfc^*-t>2 0mlft»*, £#8©BA&1 
BOtfcRfcbfc. *bT. C©,R«WfcX*H/EE2 
0kg/cm 2 i&£<k5l::x?l/>£j*Ab;fc. 40 
[0 0 2 9] -75, W©*Hfc*WCJ>7xryJoi9 l l' 

VkWny-iVO. 5/imo 1 Sh;VX>KJ8»b, 
<-CfcHJ-f V7*^7^3=«7A©hA'X>|8« (7 
Jl>Sx7A2 Owt%) Sr7;PSX^/A3D 1 2 5/im 
o 1 ft*Tll$lffl}a#L&. C©A^M«. N, 
N-y^^JV7XiJX^AT-h7+X (^>^7JV^D 
7xx;W #U-M. 0 ttmo 1 &h;|/X>lml C 



ftl»¥7- 1 5 7 5 0 8 

JO 

[0 0 3 0] fl6««K«gC«ALfctft. E£«S£1 
5 0tfcflU9l/&a* 1 5 0 0 r pmT 1 IWftttU 

T, 1 OOrTeraKSUfc. 2 5g©X 

#©Mw4roft|£ft&*& 1 (C*t. 
[0 0 3 1] £JM2 
X^W>BE£ 6 k g/c m' ibfcfiWttXMW 1 tWi 
«©j&i6KJ:0#«fc*fTfco&. *©*gX-£jg 1 IC* 
T. 

[0 0 3 2] S5?JS0!|3 

asiass 1 7 0T:fcUfc&»tt*iMi i fcmostfi 

lCiO*S^Sffftt)fc. *©«*£» 1 CSRT. 
[0 0 3 3] %Nfl4 

tD7i^W tfl/'-hfflftfcDfcMafcr'JC'A 
^7WD7ir;W #k-M. Ottmol 
OftttftlMl tH«©*ttfcJ:D*S^*ffofc. * 
0*1***1 fciRT. 
[0 0 3 4] ^JS01|5 

tD7i=JM #b-h©ttfr9t::MJ7xxMi.ll># 
(1>i>7)V*D7x.=:M #l/-M. Oym 
o l MV^HIQMIi tP«o«lii:J:0«* 

sffot. *©n*«a i 

[0 0 3 5] &SS0I6 
JD AS'vH: >©ffi£ 8 0 m 1 1 bfefilfttt&JM! 3 i 
H«©#ttteJ:0#*£;fcfTofc. lfc* 
f. 

[0 0 3 6] SUM 7 

?7x=WfV>' (->^n^>^^xx;w (7** 

K>^7Mn7ir;H #U-h©ttffl^;WBc*-e- 
tt-PttO. 25/imol, 62. 5/imol. 0. 5« 

mo 1 1 1 fc&wa&jsw 3 1 n*©#Bfc ± e m$ 
sffot. -*•©&*£* i 

[0 0 3 7] &5S098 
A+-fe>©ftt>0H7x>2 0 m 1 Zm*1t&iMZ%1& 

«7tR*©*tticj:D*a^fttft)fc. *©<£H£S 

1 

[0 0 3 8] £j&0|9 
KDA.S7T->-©fiS:7 0m 1 tbfc^tt*J6W8 
«©3!rtlcCJ:t)#«**f?9&. *»»«*1K* 
f. 

[0 0 3 9] SUM 10 

[^7x^M3 : l/> (->^7D^>^-7XX;W (2, 
7-^^?^7^*^XJW iMlOXtfAv^n^-f H 
©■a-ftJc] -77xrA (->^n<>y-7xx;P) (2, 7 
--7^^7;P*l^x;l/) ^^>3. ImmolfcTH 
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11 

F3 0mll;:*#U -7 O'CKftaiLT* 6. 8mm 
T#fiU lBSMftim THFeSlTA 

[0 0 4 0] 8«jco$STraMb^n-^A3. 

lmmo \\zmt*?V>2 5ml £iJ[];L> -7 0t:tC 

it*?u>®m*i}utt 0 nut-emu at 

J: ?K 1. 0g^7i^;Wfl/> <>^n 
^>*yxx;W (2, 7-^*^7;P*l/c:;W ^ 

[0 0 4 1] W»ffl (%) C:67. 8wt%, H: 
4. 5wtX, C 1 : 1 2. lwt % 
MM®. (%) C : 6 6. 5wt%, H:4. 8wt 
96, C 1 : 1 1. 9wtK 

■H-NMRX^h^ (CDCh) : 6. 1-8. 1 
(16H, Flu-H, Ph-H) t 5. 8 (t, 2 
H, Cp-H) , 6. 4 (t, 2H, Cp-H) , 2. 
1 (S, 6H, Me) 

fcfc, 1 H-NMRX^ MP©?*- h SB It* 

"To 

[0042] ut« Lxmstjm%mi£*m ( i 

P y;i/^> M 6 2 0 (a»3e5«MK*a» ) 6 0 0m 
1 * 1 1 RjBSfcJP*.* Ctlfc^*-fe>2 0m 1 SJq 
A, Ef6S©fi**17 0tK:R£l,ifc. -tLT, £CO 
Kfa%\ZX?]s>&2 0 k g/cm 2 tfc^SKX? 

[0 0 4 3] »J©$8gfc:feV>T^7xx;i,*^U 
> (x?n^>*^x-;w (2, 7-^*9\fr7;fct 
y;^-W^D7<F0. 25/imol£ 
h;ia:>fcJtt*U *cthU-fy^*7*5r:9A 
©h^x>»« (7;!^x£A2 Owt %) &7)V$x 

^AiD62. 5amo lHDATieiBl»#t&. * 
\Z, £tf>^£%£, N, N-^f;i/7-U-Wrh 
(^>^7WD7xZW b 0. 5/zm 

ol$HH>0. 5mlfc»*U&»«fclDA10» 

[0 0 4 4] fidttftEJeWfcWAbfca, 5*88*1 
7 0t:fc«»L&*Sl 5 0 0 r pmTlB#ffljl#U 
E£±Jfttt&& SIC C©»6nfcK*ft*»«a 
T, 1 0 0TCT6B#ffl*»Ufc. *©iB*> 34g©X 

#©Mw«©tt&isjit«* i ic^-t. 

[0 0 4 5] Sttfll 1 

[i^7xr;;M^i/> (^p^>5^xx;l/) (2, 



(7) ft&B¥7-l 5 7 5 0 8 

7-v {t-ttM 7)V*V~)V) 9fruz&b>99 
07^ K©£fK] $>7xx;w (5/#D^>*>>XXJW 

(2, 7-^ (t-^;M 7;i/*wxjw /£>i 

0. 6mmol6THF3 0mll:**U -7 Ot^ 
ft^LT* 2 3. 3mmol©n-^l/'JWAfti(j 

THFS»acl/T^**>tt»-r*^tfcJ:0*^ 

[0 0 4 6] »JO««TESja{b^3X«>A 1 

10 0. 6mmo llcffifc^l^ 5 Om 1 £JDA, -7 0 

u jtiLra^^ias'jt^. #snfc8tt&»«u 
- 7 o x: \zi®mz> ctiz&t) mbftmzmfr s 

fflfflf^^^lCckO, 3. 0gO?7i^Mfl/> 
(v^D^>^vXXJW (2, 7->?(t-7^;W 

^ [0 0 4 7] ftgffi (%) C:70. OwtX, H: 
5. 7wt%, C 1 : 1 0. 6wt% 
^$J<I (%) C : 6 9. 3wtX, H:6. 2wt 
X. C 1 : 1 1. 3wt% 

1 II-NMRX^^ bJl (CDC Is) : 6. 4-8. 1 
(16 H, Flu-H, Ph-H) , 5. 8 (t, 2 
H, Cp-H) , 6. 4 (t, 2H, Cp-H) , 1. 
2 (S, 1 8H, tBu) 

1 6 2 0 (tfitt£«|{b*&» ) 6 0 0ml$llK* 
30 SKJnA* rnfC^ir>2 0ml&liDA, £*S8©i& 
SSI 7 O^fC^^L.feo *Ut, 21©EJfiWl;:x?l/ 
>EE2 0 kg/cm 2 diftSiSfcxyi/i/SWAl, 

[0 0 4 8]-*, &J©MglCfc^T^7xX;M3 1 l' 
> (>^D^>*vXXJW (2, 7-v(t-^^ 
;W 7fr*U-M ^3-^^P7<H0. 2 5 

wmo l*h;ia>lc»*U *azbv<iv7?)i>7 

£7Jl/i$x£A^D6 2. 5/xmo 1 JDAT 1 «fBJt«s 
40 Ufc, £©ig£»£, N, N-^^TXUX 

•^Arh7^X W>^7JWP7z-;W 
0. 5umol£hJH>0. 5ml 

mEftmizmxbfto 

[0049] a^«fts««fc«Ai/fca. e^sssi 

7 0 < C£fiH$bfc££ 1 5 0 0 rpmTlW»U 
T, 1 0 0tT6MKISlL *OH*, 36gCOX 
50 #0Mw*0W£fc*£« 1 fcjft-T. 
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(8) 

13 

[0050] itmi 

mm t Lxmmmitm ( i p v)V*> n 6 2 0 
<m*EjiMis#a» ) 6 0 om 1 s 1 1 s^ggicin 

cniC\+-fe^2 0mlSJD^ s&s§©as£i 
5 0'C<;:i8£L£. ^-LT, i©K«StX5 1 ^>BE2 
0kg/:m' t&Si^CX^WVfe^Atfc. 
[0 0 5 1] 9J©^i8CiS^TX?k>^ (-f 
>f-JM SW3X£A5?irD9-f H 1. OumolS 

©h;VX>jg$c (7*3=*A20wtX) £7;W5X 10 
£AS§9 2 5 Owmo 1 WAT 1 BSWiStfLfc. Jfefc. 
H©ig&<g3£> N, N-^W-U^^Arh^* 
X K>^7;l't0 7iz;W ^W-h2. 0/tmol 

[0052] ®G<toZKim\zmxiitfo mm 1 

5 0'CIC«^L«:SS 1 5 0 0 r pmT lttMJRJtU 

T. 1 0 01CT 6 ^|ffl<£j»Lfc. 4 0g©X 20 



!ft|»¥7- 1 5 7 50 8 

14 

[0 0 5 3] tt«W2 

x^w>ff& 6 k g/cm' tbftmitmm 1 in 

T. 

[0 0 5 4] Jt«W3 

a^sss 1 7 o-cibfcjjtfmjteffl 1 in«s©;ss 

[0 0 5 5] Jt&fH 

l. Owmo l ©ttfc>"3Kfcrx (->?n^>*i;xx 
;W >>;iox9Aj>?D5-f Hi. Owmolfcrn^ 
KflttttiMi l iH*©#ttfcJ:0*S£*fTftofc. 
■£©16**8 1 IC*T. 
[0 0 5 6] J±«^5 

x^k>t:x H'VxXJM yWr^A^^n^-f H 
1. Owmo lW^Oty/^l^'Jl/XfX (2, 

©#&l;:<k'>#2&£fT£ofc<. *©IS*Sailw* 
f. 

[0 0 5 7] 

[«1] 
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(9) 



7-157508 



15 



16 



tf - 

$ n 


-rr r— <^=> s-^s **> 


« P 


.^4 G i—l . — < C=3 CNJ Ol O) (N C>0 C"*J — -« CV1 CVI C*^ 


« 


<=,cr»<7»cr>c*>c?>oeO*c>eoe-— « C» «= 


S 


r— trt «Z> »o c» es» -w i m ~v m cv> ltj 
^> «0 cq r- cod*— «oo«0»-~OL*?«c?^rc~3 


m _ 
e - 


t-T9 40 « c— c» «C» «^ «x» •»=»• t - £=> e= > 06 — ■ 
— < — . m — i m cwa m cm crs *er e\a cm c«j 


A r 
^ g 

if* 

H « 




1 


oo co cv» csj n so cm es» r— esi eo cs» cm c-o ctm tr-j 
.-N js ,^ i t .N -S ."S .*s /s 


« g 




i 

CCl 


T* V T* T* ? i t i 1 ' i i i < i ' 

QOCDeapapaeocacacBcacaaOBQciaaQCO 


a 

«s 


l l l i i i i 1 I i i i i t i i 




w\ W\ Tph Tm wv Tm 7T» TPh Wv -14 



£3 



C/3 <£ 



[0 0 5 8] ^JS^12 
£JEE&9 5 0 k g/cm 2 \Z. A^>J9S^3 1. 4 

^i^Kfts^ic^Lfc, fix, Mjfi2g£i 5 0 
0 r pnrcja#l/fco 

[0 0 5 9] S'J0£$T, y7x^Mfl/> O^D 

<£ hjl/X^iK&T^^n^A^l/n^^AS 0 2 5 
Ot&^MZfcZ&olzmtto mz, *Z.\ZN, N-i? 

)V) ^u-hoh^x>mm^t^mi)^^zi-OA^ 
[0060] #en&«aj8«*E^ggtc«j(& 



U Rj&%<DmZ19 3<CiZteZ>&5\ZWfeLT®l(gi 

[0 0 6 1] &8I5W1 3 
fi£iia£l 8 0^M«C'VHz>fia*2 8. 8^1/ 

»*£*2 2&^3l;:*T. 
[0 0 6 2] £180)14 

1 6 5V&mz'\*iz>&Bl£ 19. 0** 

IS*fta2Jttfi»3IC*-J-. 
[0 0 6 3] ^JfiCTl 5 

5^ 2. 6^xti/fcantt*««ii 3\z^xm^n 



-57- 



17 

ofc. ^©i|g#£^2&tf«3tC*-f. 
[0 0 6 4] jtBKff 1 6 
2£it&£ 1 6 5 < C5t6l/lC'\*-fe>J8SS:3 3. 0*)l> 

ne*&«2st;*3(c*t. 
[0 0 6 5] &mmi 7 

I- 'J -i V T^mWS X7 AOftfc 9 1£ HJ X^Jl^ 
SX^AfttfKM^iSSfcS 3. 5^%tUfc6l 

S^g3lC*f. 
[0 0 6 6] *J6W18 

L. £JBE£1 5 0 0kg/cm'l:, A*-t:>i8S£4 
1. 2t;PXKfc*«k3l::K]£Lfc. -E-UT. K&i8£ 
1 5 0 0 r vmVffllbtt. 

[0 0 6 7] 9J©£gg-ev>7xx;k*^l/> (v^da 
y?yx-)V) Omv~)V) V highway 

)\,X>®m%7)lZ-VI>t)W\<3=.<y&%0 2 5 Oft 

^7xiJx>>Arh7+X K>^7WD7x-JW 
^k-hroh^x^^j^^s^nx^Aat) 1 

[0 0 6 8] *©&. »^tlfc«!ati§j«*M^gglC«»S 

wtcs^sffofc. •e-©jems;S2&r;^3ic*-r. 
[0 0 6 9] mmmi 9 

2£i&&£ 1 8 OttU M 1 -t>©ttfr'M::77 L > ; £ 
fflK -€-CDi9S*3 9. 4=E)V%tb, HfcEE7J«:9 0 
Okg/cm't LfcGlfttt£Mf* 1 8 £EfijlC#S-& 



(10) ^BB¥7- 1 5 7 50 8 

18 

[0 0 7 0] HJS«S|2 0 

g&fifi£l 5 3ttU 7x>j6££5 3. 9*)^ 

tutmimmmi 9 tmmzm&zftvfc. *■© 
ts***2fttf»3fcjRT. 
[0071] mmw2 1 

•/7x-JMfl/> (y^D^>^-;i-M (7)1/* 
J^f U> (•>?D'<>J'yI-;l/) (2, 7->Mt 
m\ S-afiSS 1 5 0*Ci:U 7x>$££6 6. 8 

fc. z<Dfs%m2x.zfm\z7rs?. 

[0 0 7 2] $«ffl2 2 

v7xXJM?^> (i/7DA>:$'vXX;i/) (7;M- 
WXJW -7)P3X7A-7^D5-1' H©rtti0IC-77xX 
)V^?U> (->^DO^-7xx;W (2, 7--7*5 1 

•&&S&1 5 5-CtU 75 t >©fCt)»)lw'\*-fe>S:ffl 
iO ^^©fiffiSSO. 0 t UfeK^li^JiSWI 1 9 
t^^lC^S^SfTofc. *©Jg*S^2Ri;^3IC* 
1% 

[0 0 7 3] ite^lt 6 

v ? 7xx;M?k> (i/^o^>^-7xx;W (7;^ 
^a-W-^n^ H©rtt>"9(cx?w> 
(fx W>f-JW ^nzW^D?^ H&fflK 

asassi 5 5tafeWcA+-fe>ja*s3 2. 0^ 

*gjg£5£2&I/i&3IC^-f. 
.30 [0 074] 
[*2] 
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[0 0 7 5] 



19 
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a 



3 S 



s 



(ii) 



ok no 
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21 



(12) 



1 5 7 5 0 8 

22 





£81* 


Mw 


MWD 


m 




m 




(kf/kr) 


(MO*") 








CQ) 


$ttM2 


1X3 


S 94 


i.a 


9.1 


1. 925 


117 


&16fll3 


12.5 


MJ 




s.a 


1. 925 


llfi 




B. 1 


7. 72 


1.1 


2.2 


1. 929 


124 


$«N15 


L2. 5 


1. 55 






1. 922 


115 




1 1 s 


r 42 




U 


1. 918 


112 




11.6 


i. <e 






1. 918 


113 


grow 


U.1 


6. DO 






0. 911 


108 




10.5 


191 






0.922 


117 


3JSW20 


{.4 


5. 23 






0.(12 


59 


mm\ 


8.7 


5.67 






0. £85 


59 




19.0 


in 






0.918 


118 


mm 


n.i 


in 




70.0 


0.932 


124 



[0 0 7 6] 

■fc>«M:flK S^iiSl 2 O'C^OS^frTIc 

t j; o ft#?ft®#sft#t»*j: < hits d tifi-C 



[01] &!6«1 0lcfev>T-&dEUfc^7xr.;M9 1 V' 
> (->^d^>^^x^;W (2, 7-V*f-fr7fr* 

U-M •^3-i>AiJi'D7'f HO 1 H-NMRX^ 



mi] 



I 'l """"' 'I I 1 ' 

J t I 0 



HftfJB] TJ*6^2fll 80 
I^lBSffllEl] 

WHS 

iffliE«*«a*] iMi 

[*tiEl*l£] 

[§f#«l] a) ^jD-tM^t, b) -f*>ft-f* 



3 &>±<D a - * -0£#fi&-f 1/ >/ a 

•fe >4b&#) i LTTHE— <Wt (1) 
[fcl] 
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(13) 



WKW7-15 7 508 



R 1 Cp 1 R 3 

\ / \ ' 

C M (1) 

* \ \ 

R 2 Cp 2 R 4 

(it*. Cp 1 , Cp 2 tt&*£6£LT->£n'<>*s;x 
x;Vg, -Ox-JPS, 7;^V-;VSXtt^n6©H 
HftT* 0. R 1 , R»tt**S»SL.T7**;i«. BBS 
7;>*^S. 7^3*->g, @^7;i-3*->S> 7U- 

Xtt»a-WT*0. R 3 . R<tt&4«UiLT*i$i 

gHs Auy>K^ R*fti~i 2©^b*^s. 7 
;pn*->*xii7'J-n*«>gTi&s) rssn*^ 

**J8K b) -Y*>fc-rtf>1tfc£&.»:LT±iea) 

;* ? □ -fe yfc£«t!iZ1i3-*>'&<r>*f> n-fe >fca#rfc L 

>ft^*tttR*L»tMK^«ft«K c) #tK7^3 
=">Afc^fcLTTIH«a (2) 
Mb 2] 



1 q' 

Al-R 5 (2) 



(SC«f, R 5 . R 6 ' , R 6 ' ttft^aai/T**^. 

ADy^if, 7_3/»> 7»*m 7;io*v'£x 
«7 u d . fronts. < t t> i ^>«7;v+;i'S 

•?<&*.) *e*an*ft;-&«!)*ffl^, 1 2 o , ceu:©s-& 

3 (Mw) #4 0 0 0 0PA±H&Z>X?l'>/ a-*U 
[#tt»IE2] 

[*iiE#sfcgsi*] mo* 

[*&IE*MMiB«] 0 0 0 3 

hubm*] ass 

[0 0 0 3] t£6T, ±E)WBt©e^lC, Sifi, *U 

j±xw\7=.vl. mm^m4Bm) ^©^«©->^n 

fct>©*»»&*va>* («Atf. J. Boorf T^- 
^7- • j-y^M«t^«k^M^J Academic P 
res s. New York (1 9 7 9) »5WiH. 
S 1 n n&tfW. Kamlnskyf Adv. Org 
a n ome t. C hem. 1899 (1 9 8 0)).* 

fcHWl - 5 0 3 7 8 8^»«fctt. 3 



immm%] mm 
immmz] 0004 

ME**] 20E 

[ooo4] tjj»u cn&0«iK*^w;:ttii±tt 

0. *©t»jS«*Bi|i|$ffi*«IAit«»)a:&Wca^ 
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